Let n be any positive integer. We give a simple proof to the theorem that there always exist positive integers a, b and c such that the Frobenius number generated by a, b, c is equal to n.
Introduction
Let n 1 , n 2 , ..., n k be positive integers such that gcd(n 1 , n 2 , ..., n k ) = 1. Let S := S(n 1 , n 2 , ..., n k ) be the following set of integers: S(n 1 , n 2 , ..., n k ) = {n | n = x 1 n 1 + x 2 n 2 + ... + x k n k , x 1 , x 2 , ..., x k ∈ Z ≥0 }.
It is well-known that the set Z ≥0 −S is finite. The Frobenius number, F (n 1 , n 2 , ..., n k ), is defined as the largest integer in Z ≥0 − S. The Conductor, N (n 1 , n 2 , ..., n k ), is the smallest integer in S such that all integers greater than it belong to S. It is clear that N (n 1 , ..., n k ) = F (n 1 , ..., n k ) + 1.
For k = 2, Sylvester proved in [6] that
Equivalently, N (n 1 , n 2 ) = (n 1 −1)(n 2 −1). For k = 3, Curtis showed in [3] that there is no closed formula for F (n 1 , n 2 , n 3 ). Nevertheless, it would be interesting to determine properties of the Frobenius number of three generators. In particular, the authors proved in [5] that F (n 1 , n 2 , n 3 ) is surjective, i.e. there exist positive integers a, b, c such that F (a, b, c) = n for every nonnegative integer n.
In [2] , Arnold provided a geometrical method to find the Conductors of three generators. The same method can be easily extended to find the Conductors of more than three generators, see [1] . In this paper, we give a simple geometric proof (in the sense of Arnold) that every positive integer greater than 1 can be represented as the Conductor N (a, b, c) for some positive integers a, b, c. This result can be taken as an alternative proof that the Frobenius number F (a, b, c) is a surjection onto the set of nonnegative integers since N (a, b, c) is always one greater than F (a, b, c).
Main Results

Arnold
Let a, b, c be positive integers such that gcd(a, b, c) = 1. In the first quadrant {y ≥ 0, z ≥ 0}, for each α = 0, 1, ..., a − 1, define the valuation function l a (y, z) := yb + zc and define I α be the set of points
, it is shown that the Conductor N (a, b, c) can be computed as follows:
It is also shown that the domains D a , D b and D c have the form of Young diagrams: The boundary of D a in the yz-plane consists of a base segment along the y-axis, a vertical segment along the z-axis and a staircase line. 
Main proofs
In Lemma 2.2, Lemma 2.3 and Lemma 2.4. we deal with the cases for n modulo 2, 3 and 4 respectively. If n = 3k where k is any positive integer, then set a = 3, b = 3k + 1 and c = 3k+2. The domain D 3 (3k+1, 3k+2) is shown in Fig. 3 . L 3 (3k+1, 3k+2) = c = 3k + 2 and hence by (1) , N (3, 3k + 1, 3k + 2) = (3k + 2) − 3 + 1 = n. Hence the result. The following lemma will be used inductively in the proof of Theorem 2.8. The following lemma describes certain arithmetic properties of prime numbers. It will be used in the inductive argument of Theorem 2.8.
Lemma 2.7 Let p i be the i th prime number. For n ≥ 1, let R(n) and Q(n) be the following statements:
Then R(n) > Q(n) for all n ≥ 5. Proof. For n ≥ 1, define R (n) and Q (n) by the following statements:
It is clear that R(n) > R (n) and Q (n) > Q(n) for all n ≥ 1. So we only need to prove that R (n) > Q (n) for n ≥ 5.
It is obvious that R (n) > Q (n) for n = 5, 6, 7, 8 since R (5) = 2310, R (6) = 30030, R (7) = 510510, R (8) = 9699690 and Q (5) = 2197, Q (6) = 4913, Q (7) = 6859, Q (8) = 12167 respectively.
In [4] , Nagura showed that 1 < p n+1 p n < 1.2, for n > 9.
Hence, for n ≥ 9, the following inequalities are true:
Since R (9) = 223092870 > 24389 = Q (9), we have R (n) > Q (n) for all n ≥ 9 by (2) . Hence the result.
Finally, we will prove the main theorem of this article:
Theorem 2.8 For any positive integer n greater than 1, there always exist a, b, c such that N (a, b, c) = n.
Proof. A straightforward check shows that N (5, 8, 9) = 13, N (5, 11, 18) = 25, N (5, 22, 19) = 37 (shown in Example 2.1 and Fig.1) and N (5, 22, 31) = 49. Hence, by Corollary 2.5 and an application of Lemma 2.6 to the case p = 5, it remains to show that there always exist a, b, c such that N (a, b, c) = n where n > 1 and n = 1 mod 60.
